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Part |: Define/explain the following terms/concepts.
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12. Law of conservation of momentum = 7.
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23. Newton’s Second Law for Rotation
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Part Il: Solve the following problems.

1. The radius of the earth is approximately 6.38x10°m and the mass is approximately
5.97x10**kg. What is the acceleration due to gravity at a height of 8.5x10°m?
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2. Calculate the gravitational force exerted on a 3500 kg satellite orbiting 10,000km from
earth (mass 5.97x10*kg).
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Calculate the amount of work required to raise a 10kg object 3 m above the ground.

4. Calculate the amount of work required to stop a 25 kg object traveling at 8m/s.

5. A 5kg cannon ball traveling 30 m/s creates a crater 2 m deep. What is the average force
exerted by the cannon ball on the ground?
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6. A boxsliding on a frictionless surface at 15 m/s encounters a hill. How far up the hill will it

slide?

7. Adisk with a diameter of 15 cm is rolling at 15 m/s encounters a hill. How far up the hill

will it slide?
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An object is launched off a 20m tall ledge with an initial velocity of 5 m/s. What is the
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speed of the object upon impact?

9. Acartraveling 10 m/s collides with an equal mass car at rest. If the cars stick together
after the collision, what is the final speed they will travel?
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10. A cat jumps on a skateboard traveling at 15 m/s. If the mass of the cat and skateboard is

35 kg and they travel at 10 m/s, what is the mass of the cat?



11. A pool ball traveling 10 m/s collides head on with a pool ball at rest. If they have the same
mass and the first ball travels at 8 m/s at a 30 degree angle above the horizontal, how

fast and in what direction does the second ball travel? & v /
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12. Is the situation described in number 11 a perfectly elastic collision?

14. Arecord player is turned on from rest and accelerates at 1.23 rad/s%. What is its speed
after 2.8 seconds in rpm?

15. A 25 kg disk with radius .5m is initially spinning with a constant angular speed of 4 rad/s.
The angular speed is then increased to 8 rad/s in 5 seconds. Find the angular
acceleration, the moment of inertia and the torgue of the disk.
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